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BACKGROUND OF THE INVENTION 

The subject invention is in the field of seismic research and 
is used for exploration and detection of hydrocarbon deposits onshore 
and offshore, monitoring of producing oil and gas fields, and 
monitoring the storage of natural gas in natural subsurface 
reservoirs . 

At present, substantially all work associated with exploration 
for hydrocarbon deposits involves, to a lesser or greater extent, 
seismic prospecting. Traditionally, seismic prospecting consists of 
recording reflected or refracted wave generated seismic vibrations 

sgropogated through the earth's crust, with subsequent mathematical 

m 

is- - 

^processing of obtained data. Methods of seismic exploration known 
vfioday make use of recorded seismic vibrations with frequencies 
pranging anywhere from 5-120 Hz. Significant strides have been made 
";|n these methods, as well as in mathematical methods for processing 
Jj§f the data. Predominately, vibrators or explosives have been used 
Tior the generation of such vibrations. If explosives are used, it is 
necessary to drill shot holes. Such procedures have a negative 
ecological consequences for exploration areas. Furthermore, 
■predictions of presence of hydrocarbon accumulations based on known 
methods of seismic survey are not precise. Therefore, at least every 
other well drilled based on conclusions drawn from the traditional 
seismic exploration for hydrocarbon fields turn out to be erroneously 
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placed. Besides the waste of resources used for drilling of such 
wells, there is also unfounded damage to the environment. 

A method of seismic prospecting is known and described in a 
Soviet Union Author' s Certificate 949574, which includes sourcing of 
seismic vibrations in exploration areas, recording of a data signal 
and subsequent mathematical processing of the recorded signal, which 
is recorded with no less that two receivers of seismic vibrations, 
placed some distance away from each other. The deficiency of this 
method is its low accuracy. 

^ A method of vibroseis seismic prospecting is also known and used 

w 

fjr exploration of hydrocarbon fields, which includes generation of 
ffismic vibrations with a seismic vibrator, recording of a seismic 
Signal with three-component receivers and mathematical processing of 

this signal. This method is described in Russian Patent 2045079. 

O 

^ismic vibrations are generated within a 1-20 Hz range for not less 
Sfian 3 minutes. Seismic vibrations are recorded for not less than 20 
minutes before generating the seismic vibrations and then within 5 
minutes of the end of generation of seismic vibrations. It was 
proposed that the seismic background noise is to be recorded as a 
seismic signal. Presence of a hydrocarbon field was judged based on 
the area increase under the spectral curve during recording of seismic 
background after generation of seismic vibrations has stopped in 
comparison with recording of seismic background before generation of 
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seismic vibrations started. The deficiency of this method is its low 



accuracy. 



SUMMARY OF THE INVENTION 



A primary object of the subject invention as described herein is 
development of a more precise method of exploration and detection of 
hydrocarbon deposits onshore and offshore. 

Another object of this invention is development of a method for 
monitoring of producing oil and gas fields. 

^ Still another object of the invention is the development of a 
Jlethod for monitoring the fill level of subsurface natural gas 
[Storage . 

yO In one method of the invention, at least one receiver of seismic 
^vibrations capable of recording vibrations in the infrasonic range is 
placed over an area being surveyed. The spectral characteristics of 
|,|he microseismic noise of the Earth recorded within a 2-5 Hz 
'"frequency range are used as the information signal/' passive variant". 
A hydrocarbon deposit is determined by the presence of a spectral 
anomaly on a spectrum of the passive information signal relative to a 
spectrum of an information signal from the area known not to contain 
hydrocarbons. In another method of the invention, seismic vibrations 
are generated over an area being surveyed using, as an example, a 
seismic vibrator. At least one receiver of seismic vibrations is 



placed over an expected hydrocarbon deposit. An w active" information 
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signal is recorded before and during the generation of seismic 
vibrations within a 2-5 Hz frequency range. A hydrocarbon deposit is 
determined by the presence of a spectral anomaly on a spectrum of the 
active information signal relative to the spectrum of the passive 
information signal at the same point. The invention provides for a 
direct method of detection of hydrocarbon deposits* 

[These and other objects of the present invention will become 
apparent to those familiar with geophysical oil and gas prospecting 
and acoustic research when reviewing the following detailed 
description, showing novel methods and detailed steps of the methods 
§s herein described, and more particularly defined by the claims, it 
Bbing understood that changes in the embodiments to the herein 

ST™** 

disclosed invention are meant to be included as coming within the 
scope of the claims, except insofar as they may be precluded by the 

n 

gfciot art. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

:The accompanying drawings illustrate complete preferred 
embodiments of the present invention according to the best modes 
presently devised for the practical application of the principles 
thereof, and in which: 

IFIG. 1 is an example of a subsurface structure map of a 
prospective exploration area. The prospective area is an actual 
example of a subsequently developed oil and gas field found in the 



Orenburg region of Russia. Two sectors, a lower sector and an upper 



sector, on the map were identified as prospective for oil and gas by 
conventional geology and seismic techniques. Three well locations 
were j projected as shown • Then the two sectors were planned for 
surveying using the methods described herein: 



|FIG. 2 is similar to FIG* 1. The subject method detected 
hydrocarbons in the lower sector, as shown, prior to drilling. Also, 
the rpethod detected no hydrocarbons in the upper sector prior to 

i 

drilling. Two producing wells were subsequently drilled in the lower 

fjector and a dry hole was drilled in the upper sector. 

y j FIG. 3 is a spectrum graph of the "passive" information signal 

ffr. \ 

gfecotded in the lower sector, at a proposed drilling location, shown 
fh FIGS. 1 and 2, prior to drilling. 



^ ; FIG. 4 is the spectrum graph of the active information signal 
^corded at the same point in the lower sector shown in FIGS. 1 and 

I FIG. 5 is a product spectrum of the two spectrums shown in FIGS. 
3 and 4. The shaded horizontal lines indicate a presence of a 
spectral anomaly in the 3 to 4 1/4 Hz range on the active spectrum 
relative to the passive spectrum. The spectral anomaly indicated 
hydrocarbons, which were confirmed by drilling a producing well. 

;FIG. 6 is a spectrum graph of the w passive" information signal 
recorded in the upper sector, at a proposed drilling location, shown 
in FIGS. 1 and 2, prior to drilling. 
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jFIG. 7 is the spectrum graph of the active information signal 
recorded at the same point in the upper sector shown in FIGS. 1 and 2 

! FIG. 8 is a product spectrum of the two spectrums shown in FIGS . 
6 and 7. The product spectrum is relatively flat r without the 
presence of a spectral anomaly, which indicates no hydrocarbons at 
this ; location. The location was drilled and a dry hole was evidence 
as to no oil or gas. 

DETAILED DESCRIPTION OF THE INVENTION AND DRAWINGS 

q | The following described method, so call "passive" variant, is 
t|S:opcj>sed for detection of hydrocarbon deposits onshore. At least one 
tffeceiver of seismic vibrations capable of recording at least one data 
#>mponent in the infrasonic range is placed over the survey area. 
The spectral characteristics of earth's microseismic noise are 
ttfeasured within 2-5 Hz frequency range as the information signal. 
JSJie signal is recorded simultaneously on all components being 
measured. Presence of a deposit is determined based on a spectral 
anomaly of the passive information signal relative to an information 
signal from an area known not to contain hydrocarbons. When this 
method is used, it is preferable to record the information signal for 
no longer than 60 minutes. When using at least two receivers of 
seismic vibrations, they are placed not more than 500 meters apart 
from! each other. Different types of seismic vibration receivers may 
be used for the methods of the invention described herein, as long as 

6 
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thesi receivers are capable of recording - vibrations in the infrasonic 
frequency range. 

i In accordance with a second method, so called "active" variant, 
the following method is described. In addition to the "passive" 
method, seismic vibrations are generated using a seismic vibrator. 
An active information signal is recorded using at least one receiver 
of seismic vibrations capable of recording vibrations within the 
infrisonic range of frequencies, as well as simultaneously recording 
all the components (one or more) • Obtained data is mathematically 
processed. Spectral characteristics of earth's microseismic noise 
ate used as the information signal, which is recorded before the 
generation of seismic vibrations as well as during the generation of 
f^ismic vibrations. Presence of a hydrocarbon deposit is determined 
based on the appearance of the spectral anomaly on the information 
Hignil spectrum recorded during the generation of seismic vibrations 
Sfelative to the information signal spectrum recorded at the same 
point before the generation of vibrations, 

i During the application of the invention, additional recording of 
the information signal can be made after generation of vibrations has 
stopped. Preferably, recording times of the information signal are 
as follows: no more than 20 minutes before generation of seismic 
vibrations begins; duration of the seismic vibrations generation by a 
vibrator is at least 3 minutes; and recording of the information 
signal should preferably last no more than 5 minutes after generation 
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of sfeismic vibrations with a vibrator has stopped. When at least two 
receivers of seismic vibrations are used, it is preferable to place 
them | away from each other at a distance not greater than 500 meters, 
and the receivers should preferably be no more than 500 meters away 

i 
j 

from; the vibrator. 

j For exploration and detection of hydrocarbon deposits offshore 
in accordance with "passive" variant, the following applies. A 
receiver of seismic vibrations is placed on the sea bottom. This 
receiver should be capable of recording vibrations within infrasonic 
J: an< 3^ of frequencies, as well as simultaneously recording one or more 
Components* Recording of the vibrations is carried out 
Simultaneously along all the components being measured within the 2-5 

jjz frequency range. Spectral characteristics of the earth's 

^ . I 

jnicrcpseismic noise are used as the information signal. Presence of a 
fgepo&it is determined based on the appearance of spectral anomaly on 
f|he passive information signal within the 2-5 Hz range relative to a 
passive information signal from an area which is known not to contain 
hydrocarbons. 

;When using this offshore method, the passive information signal 
should preferably be recorded for not less than 4 0 minutes. If two 
or more receivers are used, they should not be more than 500 meters 
apart from each other. 



i 



iWhen exploring for hydrocarbons offshore using the active 

j 

variant method, at least one receiver of seismic vibrations should be 
usedj This receiver should be capable of recording at least one data 
component and be capable of recording vibrations within the 
infr4sonic range of frequencies from the sea bottom. Spectral 
characteristics of earth's microseismic noise are recorded as the 
information signal, using at least one seismic receiver, 
simultaneously along all components being measured. Then acoustic 
vibrations are generated in water while recording is continued till 
p*£te£ the end of generation of vibrations. Presence of a hydrocarbon 
Kbpo^it is determined based on the appearance of spectral anomaly m 
§fie 2-5 frequency range of the active information signal, recorded 
|fhil4 vibrations were being generated or after the generation has 
©topped, relative to spectral characteristics of a passive 

[ 

information signal obtained before the generation of vibrations at 
®he same location. 

^ ; To map the deposit, the above procedures are repeated at other 
points along the proposed profile. Vibrations are generated for at 
least 5 minutes. It would be preferable to begin recording the 
actiye information signal at least 10 minutes before the vibrations 
are started. If two or more receivers are used, it is preferable to 
have \ them no more than 500 meters apart from each other on sea 
bottpm. 
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I To monitor production of oil and gas fields, control points are 
chosen over a field. Seismic receivers capable of recording at least 
one component within infrasonic frequency range are placed at these 
control points. These receivers periodically measure spectral 
characteristics of earth's microseismic noise within 2-5 Hz frequency 
rang^. Presence of a hydrocarbon contact beneath a control point is 
determined based on disappearance of a spectral anomaly of the 
earth's microseismic noise in the 2-5 Hz frequency range. 
Preferably, recording of the information signal is done for 40-60 
niinuies. Also, seismic receivers are placed near the producing 
Jefell^. In addition, generation of seismic vibrations is carried out. 
Jjn this case, recording of the spectral characteristics of earth's 
micrcpseismic noise is carried out before and during the generation of 
^vibritions . 

IB j To monitor fill levels of a subsurface storage of natural gas, 
ictfontfol points are chosen on the surface over a storage reservoir, 

.r* ! 

Which mark the various fill levels. At least one seismic receiver is 

i 

placed at each point. These receivers should be capable of recording 
at l$ast one component within an infrasonic frequency range. As gas 
is removed from or pumped into the reservoir, spectral 
characteristics of earth's microseismic noise are periodically 
measured at control points. Absence of natural gas in storage 
reservoir underneath a control point is determined based on an 
absence of spectral anomalies of earth's microseismic noise in the 2- 
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5 Hz : frequency range. Recording of the spectral characteristics of 
earth's microseismic noise is preferably carried out for 40-60 
minuses. Additionally / generation of seismic vibrations can be 
carried out. In this case, recording of the spectral characteristics 
of earth's microseismic noise is done before and during the 
generation of the seismic vibrations. 

The following drawings disclose in detail an example of the 
activje variant method used in detecting hydrocarbon deposits in an 
onshojre area. It should be kept in mind the method described in the 
drawings applies equally well to the passive variant method and active 

-firiant method for detecting hydrocarbon deposits offshore as well as 

w \ 

riftnitbring oil and gas fields and monitoring subsurface storage of 
rS^turial gas. 

, I In FIG. 1, an example of a subsurface structure map is 

j 

illustrated of a prospective exploration area. The structure map is 

; 
i 

BJndicbated by general reference numeral 10. The map 10 includes a 
plurality of subsurface contour lines 12 . This map is of a 
prospective area which is an actual example of a subsequently 

developed oil and gas field found in the Orenburg region of Russia. 

i 

I On the map 10 are shown two sectors , a lower sector 14 and an 

i 

uppejj: sector 16. The sectors 14 and 16 had been identified as 
prospective for oil and gas prospects by using conventional geology 
and seismic techniques, and then were planned for surveying using the 
subject active variant method prior to drilling. In the lower sector 
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14 are shown two planned well locations 18. Also, one planned well 
location 20 is shown in the upper sector 16. 

In FIG • 2, which is similar to FIG. 1, the results of the survey 
are shown, together with the results of subsequent drilling. 
Hydrocarbons were detected by the method in the shaded are of the 
lower sector 14 prior to drilling. Two productive wells 22 are shown 
having been drilled. The detection method indicated no hydrocarbons 
in the upper sector 16 prior to drilling the dry hole 24. The upper 
sector shows a dry hole 24. 

^ In FIG. 3, a spectrum graph is shown of one of the well 

W 

locations in the lower sector 14 as shown in FIGS. 1 and 2. The 
fppectrum graph is shown having general reference numeral 26. The 
ygpectrum graph illustrates an information signal 28 taken before the 
^generation of seismic vibrations passive. The spectrum graph 2 6 is 
Shown with the signal frequency measured in a range from 2.0 to 5.0 
*Mz and the power amplitude measured in a range of from 0 to 1.0. 
^ In FIG. 4, another spectrum graph is shown, having a general 
reference numeral 30, taken from the same location on FIG. 3, but 
recorded during the generation of seismic vibrations active. The 
information signal is shown having reference numeral 32. The 
spectrum graph 30 is also shown with the signal frequency measured in 
a range from 2.0-5.0 Hz and the power amplitude measured in a range 
of from 0 to over 1.0. 
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I In FIG. 5, a product spectrum (active/passive) of the two 
specirum shown in FIGS 3 and 4 is illustrated. The product spectrum 
is shown having a general reference numeral 34. A shaded area with 

horizontal lines is shown clearly indicating the presence of a 

i 

spectral anomaly 36 in the 3 to 4 H Hz frequency range. The anomaly 
is expressed as not having a relatively flat spectrum in the measured 
frequency range. The spectral anomaly 36 indicates presence of 

hydrocarbons , which was confirmed by subsequent drilling of 

i 

productive wells, thereby proving the subject method in fact did 
^prrectly indicate the presence of hydrocarbons in the lower sector, 
fflhe ijise of product spectrum is employed to M filter out" non- 

i 

^information signal noise, present in the active spectrum* 

In FIG, 6, a spectrum graph from the upper sector 16 is shown 

sand leaving a general reference numeral 38. The spectrum graph 38 

W j 

illustrates a passive information signal having numeral 40. The 

i 

information signal 4 0 is measured before the generation of seismic 
¥ibr£tions. The spectrum graph 38 is shown with a signal frequency 

measured in a range from 2.0-5.0 Hz and the power amplitude measured 

in a I range of from 0 to 1.0. 

| In FIG. l f another spectrum graph from the same location in the 

i 

uppet sector 16 is shown having a general reference numeral 42. The 
spectrum graph 42 illustrates an active information signal having 
numeral 44. The active information signal 44 is recorded during the 
generation of seismic vibrations. The spectrum graph 42 is also 



shown with the signal frequency measured in a range from 2.0-5.0 Hz 
and the power amplitude measured in a range of from 0 to 1.0. 

In FIG. 8, a product spectrum (active/passive) of the two 
spectra shown in FIGS. 6 and 7 is shown. The product spectrum is 
shown having general reference numeral 46. In this example, the 
product spectrum 48 is relatively flat without the presence of a 
spectral anomaly, which indicate no hydrocarbons to be found at this 
location. To confirm there were no hydrocarbons in the upper sector 
16, the well 24, shown in FIG. 2, was drilled and no oil and gas was 
. found. 

y% While the subject methods for detection of hydrocarbons have 
-Seen shown, described and illustrated in detail with reference to the 

IB? * 

preferred embodiments and modifications thereof, it should be 

.understood by those skilled in the art that equivalent changes in 
gtorm and detail may be made therein without departing from the true 
IJipirit and scope of the invention as claimed, except as precluded by 
^he prior art. 
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The embodiments of the invention for which an exclusive 
privilege and property right is claimed are defined as follows: 

1. A method for detection of hydrocarbon deposits onshore by 
measuring infrasonic spectral characteristics of microseismic noise 
of the Earth in a selected area, the steps comprising: 

placing at least one receiver of seismic vibrations capable of 
recording at least one data component within a 2 to 5 Hz frequency 
range over an expected hydrocarbon deposit onshore in the selected 
area ; 

registering at least once the spectral characteristics of the 
microseismic noise of the Earth within 2 to 5 Hz at at least one 
point on the selected area as passive information signal; and 

measuring the presence of a spectral anomaly on a spectrum of 
the passive information signal relative to a spectrum of an 
information signal from an area known not to contain hydrocarbon 
deposits * 

2. The method of claim 1 wherein the passive information 
signal is recorded for up to 60 minutes* 

3. The method of claim 1 wherein at least two receivers of 
the seismic vibrations are used and placed at a distance to each 
other of up to 500 meters* 
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4. A method for detection of hydrocarbon deposits onshore by 
measuring infrasonic spectral characteristics of microseismic noise 
of the Earth in a selected area, the steps comprising: 

placing at least one receiver of seismic vibrations capable of 
recording at least one data component within a 2 to 5 Hz frequency 
range over an expected hydrocarbon deposit onshore in the selected 
area; 

generating seismic vibrations using a vibrator; 

registering at least once the spectral characteristics of the 
microseismic noise of the Earth within a 2 to 5 Hz frequency range 
at at least one point on the selected area before the generating of 
the seismic vibrations as a passive information signal and during 
the generating of the seismic vibrations as an active information 
signal ; 

measuring the presence of a spectral anomaly on a spectrum of 
the active information signal relative to a spectrum of the passive 
information signal. 

5. The method of claim 4 wherein the passive information 
signal is recorded for up to 20 minutes before the generation of 
seismic vibrations. 

6. The method of claim 4 wherein the generation of seismic 
vibrations is for at least 3 minutes. 

7. The method of claim 4 wherein at least two receivers of 
the seismic vibrations are used and placed at a distance to each 
other of up to 500 meters. 

16 



8. The method of claim 7 wherein the at least two receivers 
of the seismic vibrations are placed at a distance of up to 500 
meters from the vibrator. 

9. A method for detection of hydrocarbon deposits offshore 
and including transition zones by measuring infrasonic spectral 
characteristics of microseismic noise of the Earth in a selected 
area, the steps comprising: 

placing in water at least one receiver of seismic vibrations 
capable of recording at least one data component within a 2 to 5 Hz 
frequency range over an expected hydrocarbon deposit; 

registering at least once the spectral characteristics of the 
microseismic noise of the Earth within a 2 to 5 Hz frequency range 
at at least one point on the sea bottom a passive information 
signal; and 

measuring the presence of a spectral anomaly on a spectrum of 
the passive information signal relative to a spectrum of an 
information signal from an area known not to contain hydrocarbon 
deposits. 

10. The method of claim 9 wherein the passive information 
signal is recorded for at least 40 minutes. 

11. The method of claim 9 wherein at least two receivers of 
the seismic vibrations are used and placed at a distance to each 
other of up to 500 meters. 
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12. A method for detection of hydrocarbon deposits offshore 
by measuring infrasonic spectral characteristics of microseismic 
noise of the Earth in a selected area, the steps comprising: 

placing on a sea bottom at least one receiver of seismic 
vibrations capable of recording at least one data component within 
a 2 to 5 Hz frequency range over an expected hydrocarbon deposit; 

generating seismic vibrations; 

registering at least once the spectral characteristics of the 
microseismic noise of the Earth within a 2 to 5 Hz frequency range 
at at least one point on the sea bottom before the generating of 
the seismic vibrations as a passive information signal and during 
the generating of the seismic vibrations as an active information 
signal; 

measuring the presence of a spectral anomaly on a spectrum of 
the active information signal relative to a spectrum of the passive 
information signal. 

13. The method of claim 12 wherein the passive information 
signal is recorded for at least 10 minutes before the generation of 
seismic vibrations. 

14. The method of claim 12 wherein at least two receivers of 
the seismic vibrations are used^and placed at a distance to each 
other of up to 500 meters. 

15. The method of claim 14 wherein the at least two receivers 
of the seismic vibrations are placed at an equal distance from the 
source of seismic vibrations. 
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16. The method of claim 12 wherein the generation of seismic 
vibrations is for at least 5 minutes. 

17. A method for monitoring a producing oil and gas field by 
measuring inf rasonic spectral characteristics of microseismic noise 
of the Earth; the steps comprising: 

placing at least one receiver of seismic vibrations capable of 
recording at least one data component within a 2 to 5 Hz frequency 
range over a producing hydrocarbon deposit at control points; 

periodically recording as an information signal the spectral 
characteristics of the microseismic noise of the Earth within 2 to 
5 Hz at the control points; and 

detecting an edge of the hydrocarbon deposit at a control 
point at which a spectral anomaly relative to a spectrum from an 
area known not to contain hydrocarbons disappears. 

18. The method as described in claim 17 wherein the passive 
information signal is recorded in a range of 40 to 60 minutes. 

19. The method as described in claim 17 wherein the 
information signal is recorded before and during the generation of 
seismic vibrations. 

20. The method as described in claim 19 wherein the seismic 
vibrations are generated for at least 3 minutes. 
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21. A method for monitoring fill levels of subsurface gas 
storage by measuring infrasonic spectral characteristics of 
microseismic noise of the Earth, the steps comprising: 

placing receivers of seismic vibrations capable of recording 
at least one data component within a 2-5 Hz frequency range at 
surface control stations, which approximately define the fill 
levels of the gas storage; 

during gas storage operation, periodically recording as an 
information signal the spectral characteristics of microseismic 
noise of the Earth within 2 to 5 Hz at each control station; and 

measuring an absence of a spectral anomaly relative to a 
spectrum recorded outside of the gas storage, to determine if there 
is gas below each control station. 

22. The method as described in claim 21 wherein the 
information signal is recorded in a range of 40 to 60 minutes. 

23. The method as described in claim 21 further including the 
step of generating seismic vibrations for at least 3 minutes. 

24. The method as described in claim 21 wherein the 
information signal is recorded before and during the generation of 
the seismic vibrations. 
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ABSTRACT 

A method for detection and monitoring of hydrocarbon deposits 
by measuring infrasonic spectral characteristics of microseismic 
noise of the Earth. The method is used onshore and offshore for 
detection of hydrocarbon deposits and for monitoring of producing 
oil and gas fields and subsurface storage of natural gas. In one 
method of the invention, at least one receiver of seismic 
vibrations capable of recording vibrations in the infrasonic range 
is placed over an area being surveyed. The spectral 

characteristics of the microseismic noise of the Earth recorded 
within a 2 to 5 Hz frequency range are used as a "passive" 
information signal. A hydrocarbon deposit is determined by the 
presence of a spectral anomaly on a spectrum of the passive 
information signal relative to a spectrum of an information signal 
from the area known not to contain hydrocarbons. In another method 
of the invention, in addition, seismic vibrations are generated 
using a seismic vibrator over an area being surveyed. An "active" 
information signal is recorded during the generation of seismic 
vibrations. A hydrocarbon deposit is determined by the presence of 
a spectral anomaly on a spectrum of the active information signal 
relative to a spectrum of the passive information signal recorded 
at the same point. The invention provides for a direct method of 
detection of hydrocarbon deposits onshore and offshore. 
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Edward Gendelman, a ei tigers of the United States, of : America, 
Sergei L. Aroufcyunov, aoris M. Grafov, Sergei M, Karnaulchov., Qleg 
L, Kuianetsov, ¥uri V. SirqtinsKy , citizens of Russia, and Haisn 
Sokolin, a citizen of Israel, and are residents at this post office 
address set forth below. 

That We verily believe that We are original, first, and sole 
inventors of an invention entitled "HET Hon p6r OBTEgriotif AMD 
HQTOPQ QF ■ l „»¥ffBflgjysaSJSa ,t described and claimed ..in the 
specif icationsr That We have reviewed and understand the contents 
of the specifications, claims and any amendments ,to the 
specifications and claims. , 

That We do not know and do not believe that the invention was 
ever Known or used in the United states before our invention 
thereof, or patented or described in any printed publication in any 
country before our invention thereof, or more than one year prior 
to this application, or in public use or an sale in. the United 
states wore than one year prior to this application?. 

That We acknowledge our duty to disclose information of which 
We are aware and which is material to the examination of this 
application in accordance With Title 37 c.F,]?* §1. 56(a); Thai the 
subject Invention has not been patented or made the subject matter 
of an inventor's, certificate issued before the date of this 
application In any country foreign to the United, States on an 
application filed by us or our legal representatives or assigns 
more than six months prior to this application; and 

That We acknowledge that a Russian patent Application was 
filed in the Russian Patent office on the . sub ject invention on 
November 30, 1998 having Reference Munsber. 9si2i91S and accordingly 
we claim priority of this date under 35 U,S + C. 119. A certified 
copy of the Russian Patent Application will be filed in the U.S. 
Patent and Trademark Office prior to a patent issuing on the 
application as filed and as required under 3S 'q.S.C. 119. 

As the named inventors t w* hereby appoint' the. following 
attorneys to prosecute this application and transact all business 
in the Patent and Trademark office connected therewith. 

EDWIK H. CKABTREE Registration Jiustoer 26,720 

DONALD W. MARGOLIS Registration Number 22,043 

KAM0N L, PIZARRO Registration HvwSber 37,207 
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Send Correspondence to: 

EDWIK H, CR&BTREE 

3773 CHERRY CHEEK N- Dft- 



Direct Phone calls to: 
3SDWIN H. CRABTREE 
(303) 322-7460 



Suite 575 
DBHVEK, CO 80209 



The undersigned petitioners declare further that all 
statements wade herein of their own knowledge are true arid that all 
statements raade on information and belief are believed to be ttixmi 
and further that these statements were wade with th* kndwl*d^|e that, 
willful false statements and the like so made are punishable »y 
fine or imprisonment or both, under section 1001 of Title i$ of the 
united states code and that such willful false statements may 
jeopardise the validity of the application or any patent issuing 
thereon, 

The inventors full nafte and address is; . . * 



Mr. Edward Gendelman 
6590 S* Madison Court 
Littleton, co 00121, u§a 





MrlfBei^te^ £■/ Aroutyunov 
2/1 Kusnechnaya, Apt* 4 
Pyatigorsk A 357000 f Russia 





Mr, Boris M* Grafov 

43/2 Frofsoyusnaya, Apt. 463 
Moscow / 117420, Russia 



14 Prostornaya, Apt. 82 
Orenburg! 460053, Russia 




Mr. Oleg L. Kuznetsov 
6S/3 Leninsky, Apt* 20 
Moscow, Russia 




Moecow, 117447/ Russia 






Mr* Hsiw Sokaim 

12/is Sularo Yakov f Raiaot Alef 

Jerusalem f 97729, Israel 
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